A metastable phase TiCu3(m) has been prepared by rapid quenching from the melt (splat cooling). TiCu3(m) is orthorhombic, DOs type, with a0=5.450, b0=4"426, and ¢0=4.307 A. Although TiCu3(m) is isotypic with a nonexistent equilibrium phase 'TiCu3' reported in the literature, its structure is distinctly d;fferent from that of 'TiCu3'; instead, TiCu3(m) is closely related to ZrAu3. A large metastable solid solubility of Ti in Cu was found.
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The binary phase of composition Ti0.25Cu0.75 has had an eventful history. Karlsson (1951) first reported a phase fl (listed as 'TiCu3(fl)' in Table 1 ) to which an orthorhombic, ordered structure was ascribed; this became the prototype of the TiCu3-D0, structure type (Smithells, 1965) . A phase fl' with a disordered orthorhombic structure was also reported (Karlsson, 1951) .
AccorJing to later work (Yeremenko, Buyarov & Prima, • 1966; Pfeifer, Bhan & Schubert, 1968; van Vucht, 1966; Beck, 1969) there is no single phase with the composition Ti0.25Cu0.75 and the formula TiCu3. Accordingly, another compound, Cu3Sb, has been proposed (Pfeifer, Bhan & Schubert, 1968 ) as a new prototype for the D0a structure type. Instead of TiCu3, a phase TiCu4 with the ZrAu4 type (Schubert, 1964) exists (Yeremenko, Buyarov & Prima, 1966; Pfeifer, Bhan & Schubert, 1968) (Table 1) ; in the early work its powder pattern had been mistakenly identified as due to TiCu3. This was probably due to the fact that the hypothetical 'TiCu3(fl)' and TiCu4 differ only in the type of ordering of Ti and Cu; both have an identical substructure (i.e. basic atomic arrangement disregarding order) which corresponds to an orthorhombically distorted hexagonal close-packed (h.c.p.) A3-type structure (Table 1) and gives rise to identical fundamental powder diffraction lines.
Ti-Cu alloys with 75, 78, and 80 at. % Cu were prepared and rapidly quenched (Dawez, 1967; Giessen & Willens, 1970) in an inert gas splat cooling unit following techniques described in Ruhl, Giessen, Cohen & Grant (1967a) and Ruhl & Cohen (1968) ; room temperature X-ray diffraction patterns of the resulting foils were obtained with a diffractometer and Cu K0¢ radiation by slow scanning and, for weak reflections, by step scanning.
This work had been originally undertaken to detect the presence of a metastable, disordered h.c.p, e phase between Ti0.25Cu0.75 and Cu analogous to the metastable e phase found earlier in the Nb-Ni and Ta-Ni systems (Ruhl, Giessen, Cohen & Grant, 1967b) .lnstead, a new metastable phase designated TiCu3(m), was retained at Ti0.zsCu0.75 (Table 1) . Upon annealing for 1 hour at 500°C this phase decomposed into TiCu4 and an unidentified phase, probably TizCu3 (Ray, 1969) . Crystalline TiCu3(m) was not retained in splat cooled Ti0.35Cu0.65 (Ray, 1969 ) and constituted only up to 30% of splat-cooled Ti0.z0Cu0.80 alloys; therefore, its stoichiometry range is between 65 and 80 at. % Cu. TiCu3(m) had not been found in TiCu3 equilibrium alloys (Yeremenko, Buyarov & Prima, 1966; Pfeifer, Bhan & Schubert, 1968; van Vucht, 1966; Beck, 1969) ; hence, it must be a nonequilibrium phase formed only by rapid quenching. Its diffraction pattern, given in Table 2 
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1"112 l-I 11 8"3 10. A direct least-square refinement of the four free parameters was not possible because of the small number of reflections and the limitations imposed by the fact that the sample is textured and microcrystalline (see below). Therefore, the approximate relationships between the free parameters in the D0a type were assumed to hold, leaving only Ys to be refined. Ten separate calculations with different values of y~ were made. Fair intensity agreement was reached with Yi'0"19 + 0.02 (see Table 2 ). While the unitcell size can be regarded as well established, there remains some uncertainty about the exact positional parameters. The low relative intensities of the superstructure lines 110 and 101 indicates partial disorder.
TiCu3(m) thus belongs to the DO, structure type formerly erroneously described (Smithells, 1965) for TiCu3(fl); however, the structures of TiCu3(m) and the hypothetical TiCu3(fl) are not identical. This can best be seen from the strongly different axial ratios of both phases given in Table  1 , and by comparing the diffraction pattern of TiCu3(m) in Table 2 with that of 'TiCu3(fl)' in Table 2 of Karlsson (1951) .
The significance of the axial ratios for Ti-Cu phases in Table I is as follows. These phases can be regarded as ordered structures based on the h.c.p. (Mg-A3) type. Therefore, it is most meaningful to give their axial ratios in terms of a reduced subcell with cell edges a', b', c' corresponding to an orthorhombically distorted h.c.p, structure. The axial ratio b'/a' will then indicate whether the pseudohexagonal basal plane is distorted from the ideal value b'/a'= I 3 downward in the direction of a body-centred cubic (b.c.c.) (W-A2 type) structure (b'/a'= 12) or in the opposite direction (Schubert, 1964; Sadagopan, Giessen & Grant, 1968) . It has been known for some time (Schubert, 1964 ) that the TiCu3-D0, type phases formed by transition metals fall into two branches, with b'/a'<13. TiCu3(m) belongs to the branch with b'/a'< 1'3. This relates it more to the phases TiCu2, TiCu3, TiaCu4, etc., than to TiCu4, where b'/a" > 1 3. This abrupt change of b'/a' between TiCu4 and TiCua(m) is characteristic for alloy systems formed by early transition metals (T3, T4) with noble metals (B1); identical transitions in equilibrium phases are found in the Zr-Au system between ZrAu4 and ZrAu3 (Schubert, 1964) , and in rare earth-gold alloy systems (Sadagopan, Giessen & Grant, 1968) . As further discussed in these references, this transition represents a change from a h.c.p. A3-type atomic coordination present in intermediate phases with high noble metal contents to a b.c.c. A2-type atomic coordination in phases of equiatomic compositions.
TiCu3(m) can thus be readily correlated crystalchemically; in a way, it 'fills a gap' existing in the equilibrium system Ti-Cu at this composition and makes the Ti-Cu system in this composition range more similar to Zr-Au, Hf-Au, etc. Considering the existence of TiCu3(m), it may not be necessary to change the prototype of the D0, type to Cu3Sb, as suggested by Pfeifer et al. (1968) . The use of thermodynamically metastable phases as prototypes has precedents diamond-A4, Fe3C-D011, etc.
As stated above, TiCu3(m) was the only metastable phase of the composition Ti0._~sCu0.75 found at the present maximum supercooling of 100 to 200°C (Jena, Giessen, Bever & Grant, 1968) . However, other metastable allotropic modifications with higher free energies could perhaps be retained at higher supercooling, i.e. if the free energy of the liquid is raised further (Giessen & Willens, 1970) . As in the case of other metastable splat-cooled alloys, the possibility cannot be excluded that TiCu3(m) is the product of a solid-state transformation of a predecessor phase, such as a disordered b.c.c. A2 type solid solution to which TiCu3(m) is related.
The diffraction peaks of TiCu3(m) show significant particle size broadening, as found in other splat cooled alloys (Giessen & Willens, 1970) ; after correcting for instrument broadening, the Scherrer formula yields a wain size of ,,, 150/~. The diffraction pattern of splat cooled Ti0.25Cu0.75 shows that in addition to TiCu3(m), there are variable quantities (~40%) of a noncrystalline phase; splat cooling experiments on alloys with higher Ti contents (Ray, 1969; Ray, Giessen & Grant, 1968) show high contents of this phase. Ti0.18Cu0.8_, and Ti0.z0Cu0.80 contained large amounts of metastable Cu(Ti) terminal solid solution with a= 3.69_, ,&; considering relative phase quantities and atomic volumes, this indicated a maximum metastable solu-bility of 17_+ 2 at. % Ti in Cu. Compared to the maximum equilibrium value of 5-6 at. % Ti (Hansen, 1958) , this is a considerable solid solubility increase.
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